This study examined the course of adaptation as indicated by the level of emotional distress for family caregivers of adult BM recipients across the acute phase of the transplant trajectory. Factors influencing caregivers' adaptation that could be potential markers of vulnerability to psychological and social morbidity were identified. The sample included 192 caregivers of either an autologous or allogeneic BMT recipient. Data were collected by self-report questionnaires at three time points in the trajectory: pre-transplant/pre-hospitalization (T1); during hospitalization, post-infusion (T2); 1 month postdischarge (T3). There was a decline in emotional distress from T1 to T3, and bivariate correlations indicated significant association of distress with variables hypothesized to be theoretically relevant. Specifically, greater personal control, a greater sense of spiritual connectedness, less disruption in the life of the caregiver and less use of avoidance coping were the strongest factors associated with lower emotional distress. In conclusion (1) levels of personal control and spirituality remained stable across time and were negatively associated with emotional distress. Therefore, they may provide an indication of caregiver resilience pre-transplant; (2) level of recipient symptomatology rather than BMT type appears to influence caregiver distress; (3) there are indications of the need for post-hospitalization follow-up with caregivers by the BMT team.
Introduction
BMT is characterized by a difficult and protracted trajectory involving persons who have previously received a diagnosis of life-threatening illness. It is marked by the risk of significant complications, with survival of the recipient being the predominant concern. The family caregiver, who is most frequently a spouse, is a key partner throughout this difficult experience, and a threat to the life of the recipient is a threat to the social, psychological and emotional well-being of the caregiver. 1 Homecare of the recipient following transplantation is often exceedingly demanding, resulting in major family disruptions, which, along with the stress of life-threatening illness, leave the caregiver vulnerable to the development of secondary psychosocial morbidity. Complex treatment procedures are frequently required, and technical support for problems that may arise is often not available when it is needed most; furthermore, guilt may be experienced if the BMT recipient suffers further complications while receiving care at home. In this situation, both the recipient and caregiver often experience intense emotional distress. [2] [3] [4] In fact, findings indicate that the level of distress experienced by caregivers often exceeds that of recipients, and they are less likely to obtain mental health intervention. [5] [6] Therefore, identifying those variables that may be associated with a high risk for the development of stress-related problems in the caregiving partner is critical to preventive intervention. Adaptation of the caregiver is important not only for his/her own well-being but also for family relationships that have been found to be important determinants of the recipient's physical and emotional recovery. [7] [8] [9] This is not surprising, given the interdependence within this partner relationship where one individual's cognition, emotion and behavior affects the cognition, emotion and behavior of the other. [10] [11] [12] Caregiving in the crisis of life-threatening illness includes major role changes. The BMT recipient is at least temporarily unable to function as an equal partner sharing responsibilities and providing mutual support, and the caregiver takes on the role of the lone executive in a family who is experiencing high levels of threat and disruption. In discussing mental health vulnerability when taking on new roles in general, Simon 13 enumerates five factors that are applicable to BMT caregivers. First, there is the preexisting stress of a cancer diagnosis. Second, there is a high level of uncertainty regarding the outcome of the BMT, and in some cases the goal is an extension of life rather than a cure. Third, it is challenging for a caregiver to maintain some sense of personal control. Fourth, the role is highly disruptive to the caregiver's personal life. Fifth, there are major demands on financial and other family resources.
Background
Stressors in the life of a caregiver are twofold. They result from hardships that are a part of the caregiving role itself, whereas others are a result of the strains that the caregiving role imposes on the existing responsibilities and activities in the caregiver's life.
14 Several descriptive studies examining the impact of the stress of BMT on the quality of life of these caregivers are reported in the literature.
Two focus group studies, which included a convenience sample of 19 caregivers of BMT recipients within 90 days of the transplant, examined the stress they were experiencing and the factors influencing their quality of life. [15] [16] Several themes emerged. First were concerns regarding preparation for the BMT, knowing what to expect, obtaining adequate information to function safely as caregivers, and the need to arrange for homecare resources and back-up support in the case of an emergency. Additional concerns included the need to protect the recipient while providing him/her with a 'connection with life.' Issues regarding caregiver burden included taking on unfamiliar roles without adequate support, the potential for development of interpersonal conflict within the family, learning new coping strategies such as accepting help from others, and managing multiple roles. In addition, there was anxiety about maintaining a cohesive family environment in the face of disruption while helping other family members, that is, children, coping with alternate periods of hope, fear and depression.
Eldredge et al. 17 examined caregiver role strain during the first 100 days following BMT and found that caregiver distress decreased as recovery progressed. The degree of caregiver strain was associated with the extent of role preparedness and the level of disruption. In a crosssectional study with a mean of 7 years post transplant, Bishop et al. 18 found caregivers' psychological status to be poorer than that of the recipients.
Siston et al. 9 conducted a study of 40 recipients and 39 of their caregivers before allogeneic transplantation using standardized questionnaires at this single time point. The overall level of distress of caregivers equaled that of the recipients, whereas caregivers experienced even greater difficulty with family relationships. A longitudinal study of 28 BMT recipients and a 'close relative, ' 19 which included pre-transplant to 12 months post transplant, found that 88% of the caregivers were highly distressed pre-transplant as well as post transplant; this exceeded the number of BMT recipients who were equally distressed. Zabora et al. 20 also examined an adaptation of both the recipient and the caregiver using structured interviews and standardized measures over a period of 24 months. The findings in a report on three families point to a perception of the recipient's chance for survival as being the primary factor in adaptation.
This review of earlier research findings consistently points to the distress and vulnerability of BMT family caregivers who are central to the recipient's progress and recovery. This becomes an increasingly significant issue given the shorter hospital stays that are now typical of the BMT regimen, as it places greater responsibility and demands for high tech management on the caregiver. However, studies of this population are marked by limited sample sizes and data collection at varied points in the trajectory that often do not include a baseline measurement of key variables. The purpose of this prospective study is to examine the experience of the BMT caregiver during the most acute period of transplantation: specifically, before transplantation, during the period of hospitalization and 1 month after the recipient has returned home. Coping patterns established early in the transplant trajectory are critical to determining the effectiveness of stress management throughout the trajectory and, therefore, to long-term adaptation; consequently, understanding coping during this time period provides an important foundation for the development of preventive interventions. Given this emphasis, two primary questions were addressed: (1) What was the course of adaptation across this acute phase of the BMT trajectory in this sample, as indicated by the level of emotional distress? (2) What factors influenced caregiver adaptation that may indicate the potential for development of secondary psychosocial morbidity?
Participants and methods

Sample
Study participants included 192 caregivers of individuals undergoing either an allogeneic or an autologous transplant. The caregiver was identified as the family member living in the home with the recipient who was assuming primary responsibility for providing physical care and emotional support. Most frequently, they were spouses (91%), but they also included committed partners and parents, and 72% were women. All the recipients were undergoing a BMT for the first time, and they primarily included individuals with leukemia, lymphoma, a germ cell tumor or multiple myeloma. Demographic details are given in Table 1 .
Procedures
Caregivers eligible for this research were identified and referred to us by the BMT team. We presented an overview of the study in an orientation session held as a part of the BMT Program to inform recipients and their caregivers regarding expectations for the treatment process. Most recipient caregivers attended this session, and those who did not were informed about this study during the consenting process. If they expressed an interest in learning more about participation, they were given written details and were asked to sign a consent form to be contacted. Further contact was then made by the project manager or a research assistant who explained the study procedures, and a consent to participate was offered. Approximately 75% of the eligible caregivers attending this information session consented to participate, and it is estimated that approximately 85% of those informed individually also consented; therefore, a conservative estimate is that the consent rate was approximately 80%.
Self-report questionnaires were completed by each participant at three time points: T 1 , baseline data were completed 1-2 weeks before hospitalization for the transplant following the decision to undergo treatment; T 2 , during hospitalization following infusion of the marrow approximately 1 week before discharge; T 3 , 1 month following discharge from hospitalization. Questionnaires were mailed or personally given to each participant to complete at their leisure and to return in a stamped addressed envelope. To maintain privacy, each participant was identified only by a code number. If questionnaires were not returned within 2 weeks, a single follow-up telephone call was made as a reminder.
This study and all procedures were evaluated and approved by the Institutional Review Board of Indiana University and by the Scientific Review Committee of the Indiana University Simon Cancer Center.
Measures
Variables were selected for inclusion in the study on the basis of the theoretical model of adaptation in Figure 1 , with the level of emotional distress being the dependent variable representing adaptation. This model was developed using the caregiver literature, preliminary analyses, the expertise and consultation of the BMT team, and our previous research conducted with BMT recipients. 21 Measures of these variables were selected for their validity and reliability and are described in Table 2. 21-28 The level of emotional distress was indicated by the Total Negative Affect Scale of the PANAS (Positive and Negative Affect Schedule), 22 which includes sadness, anxiety, anger and guilt. This measure was used because it includes a broad spectrum of emotional distress that is experienced by these caregivers. A symptomatology scale was completed by the BMT recipient at each time point as described in the discussion of procedures to provide an indicator of illness severity. 21 
Statistical analyses
At the outset, it is important to note that differences in all analyses by type of BMT were examined and found to be not significant. The significance of change over time in mean scale scores was tested with the TIME effect from a random effects model. The TIME variable was treated as a class variable to avoid requiring the assumption of linear change; the reported P-value was from the overall time effect of all three time points. Bivariate correlations between emotional distress and other scale scores were estimated with the Pearson correlation coefficient. A multivariable linear regression model was estimated to test the unique contribution of each variable in the theoretical model (Figure 1 ) to caregiver emotional distress, controlling for demographic factors. This analysis was carried out for each of the three time points. In this manner, the models revealed the important factors associated with emotional distress after other important covariates were controlled. The semipartial correlation coefficient was reported, which provides the correlation between each independent variable and emotional distress (the dependent variable) after adjusting for other independent variables in the model. The multiple R 2 was reported, which provides the proportion of variance in emotional distress explained by the combination of all independent variables in the model.
Bivariate correlations and multiple regression used imputation with the Markov Chain Monte Carlo method that incorporates 30 imputed data sets. 29 Imputation was used as approximately 9% of caregivers at each time point were missing data for the variable indicating the quality of the dyadic relationship because the caregiver was neither a partner nor a spouse. An additional 6-9% of caregivers at each time point were missing one or more of the other scales, and all of these cases would have otherwise been eliminated from all of the analyses.
Results
The mean level of emotional distress that caregivers experienced ranged from 22.52 at T 1 to 19.28 at T 3, indicating a steady decline, as the transplant was completed and the recipient returned home ( Table 3 ). The possible range of scores is 10-50. These means for caregivers were equivalent to the mean for a population of psychiatric in-patients, which was 21.1, and considerably greater than the mean of 12.7 for a sample of men from the general population. 22 This is not surprising, given the level of distress reported in the literature for these caregivers who face the stress and uncertainty associated with cancer requiring treatment as serious as BMT. [5] [6] Coping efforts, as indicated by the Ways of Coping Checklist, 24 were also greatest at T 1 with a significant decline by T 3 , whereas one's sense of personal control, the extent of spirituality and the quality of the dyadic relationship remained stable. Caregivers' perceptions of support from the BMT team did not change across the three time points; however, on the basis of the interviews we conducted with 10 caregivers following discharge, moving away from the transplant center left them without a strong sense of support from medical experts and with a feeling of 'having to go it alone'.
Correlation and regression analyses were conducted to test associations of the independent variables in the theoretical model (Figure 1 ) with the dependent variable of emotional distress. A significant stressor for caregivers was found to be negative changes in one's personal life that occur as a result of providing care. This was measured by Figure 1 A model of adaptation of family caregivers during the acute phase of BMT. 23 which includes such relevant items as the impact on 'my roles in life,' 'my relationships with friends and with family,' 'my level of energy' and 'my future outlook.' Negative life changes were strongly associated with emotional distress at all time points based on bivariate correlations, and they had the greatest impact following hospitalization (Table 4) . This association did not continue when the effects of other independent variables were controlled both during and following hospitalization (Table 5) .
Highly significant in their association with emotional distress (Table 4) were the perception of personal control 26 and the sense of spiritual well-being. 27 These variables remained stable across time, and the greater the personal control and spiritual well-being, the more positive was the adaptation as indicated by a lower level of distress. The Mastery Scale, 25 providing the measure of personal control, indicates the extent to which participants believe they have control over the challenges in their daily lives. The FACITSp, 26 measuring spirituality, includes both a sense of meaning and peace as well as the role of faith in illness. The association of adaptation with both personal control and spirituality continued to be significant when controlling for other factors at all three time points (Table 5) .
Avoidance was the coping strategy most strongly and consistently associated with emotional distress as indicated by both the bivariate correlations (Po0.001) and the regression analyses that controlled for the effects of all other covariates in the model (Po0.01). Interestingly, active coping was also positively associated with emotional distress (see Tables 4 and 5 ). Those caregivers who used avoidance as a coping strategy and active coping to try and NOTES: The P-value indicates the significance of change across the three time points.
Higher score indicates more positive caregiver life changes, greater negative affect, greater use of a particular coping strategy, greater sense of personal control, spirituality, and perceived support from health-care provider, more positive dyadic relationship, greater recipient symptomatology, and greater financial distress.
Table 4
Correlates of negative affect at specific times during the BMT trajectory for caregivers Adaptation of BMT family caregivers BL Fife et al change an irreversible situation experienced higher levels of distress indicating more negative adaptation. Support from health-care providers of the BMT team, and a positive relationship of the caregiver with the BMT recipient were significantly associated with lower levels of emotional distress, as indicated by the bivariate correlations, whereas the association was significant only at T3 and only for the dyadic relationship when other factors were controlled in the regression analyses. Symptomatology and increasing financial distress were associated with higher levels of emotional distress (Table 4) ; however, when other variables were controlled, they did not remain significant (Table 5) . It is also important to note that, at T3 following hospital discharge, female caregivers experienced significantly greater distress than did male caregivers indicating greater vulnerability (Table 5) . Although the type of transplant and the number of children in the home were included in these regression models as theoretically important covariates, they were not variables that were significantly associated with caregiver adaptation at any of the three data points (Table 5 ). Taken together, the factors included in the model of adaptation accounted for 48-58% of the total variance in emotional distress dependent upon the specific data time point (see R 2 , Table 5 ). Additional factors that may have added to the power of the model but were not available for this study are observations of the health-care providers pertaining to the recipient and caregiver during hospitalization, and pre-cancer data.
Discussion
Given these findings, there are several points to be made regarding the implications for clinical practice. The quality of the adaptation of caregivers in this study was represented by the level of emotional distress they experienced, which was greatest at T1 or before the transplant. This is a period of decision-making, uncertainty and hope that the treatment will succeed where others have failed. It is lower at T3 indicating that adaptation appears to improve once the uncertainty regarding the immediate outcome of the BMT ends. However, it is significant that at T1 the level of distress is slightly higher than that for a sample of persons under psychiatric care, and at T3 it remains significantly higher than that of a sample of men from the general population. 22 This would provide evidence that the level of emotional distress could be assessed as a potential indicator of vulnerability; that is, caregivers experiencing high levels of emotional distress pre-transplant that continues across time may need additional support to avoid the occurrence of secondary psychological and social sequelae. A matter of concern is the finding that female caregivers experienced significantly greater distress once the recipient returned home when compared with male caregivers. This may be due to the possibility that men are more likely to continue work outside of home under these circumstances than women, and they would therefore experience less distress from the disruption of their normal pattern of living. They may also receive greater assistance from extended family and friends than women.
The type of BMT is often expected to be indicative of the course of adaptation, as allogeneic recipients are more likely to experience serious side effects, such as GVHD, than those undergoing autologous transplant. However, this study indicated that there was no significant difference in adaptation of the caregivers between the two groups as indicated by both the bivariate and multivariable analyses. Rather, the important variable relative to the recipient's Table 5 Multivariate models of variables associated with negative affect based on theoretical model of adaptation 
Note: rsp ¼ semi-partial correlation coefficients. *Po0.05, **Po0.01, ***Po0.001.
treatment and response was the degree to which the recipient indicated that the symptoms being experienced interfered with his/her daily living. Greater distress in the caregiver was associated with higher levels of symptom interference experienced by the recipient; this was true at all time points as seen in Table 4 . High levels of symptomatology may increase a caregiver's fear and/or feeling that she/ he is doing an inadequate job, or that the potential for serious complications looms ahead. Data relative to symptomatology were given at the same time as the caregiver provided data pertaining to emotional distress. This timing is critical to determining the correlation of these factors, as the situation at this acute period in the trajectory is volatile. Two variables in the theoretical model that were consistently associated with lower levels of emotional distress and more positive adaptation in both the correlation and regression analyses were perceived personal control and spirituality (Tables 4 and 5 ). Both appear to be important contributors to positive adaptation. Personal control includes items such as, 'I can do just about anything I set my mind to,' and 'What happens to me in the future mostly depends on me.' Spirituality includes items such as, 'I feel a sense of harmony within myself', and 'I find strength in my faith or spiritual beliefs.' Although spirituality and personal control are quite likely associated with each other, as indicated by correlations that ranged from 0.49 to 0.59, these coefficients, as well as an examination of the items in each measure, indicate that they are conceptually distinct.
Among coping strategies, a sense of personal control can be enhanced in the clinical setting by thorough explanations and by answering questions to ensure complete understanding, as well as by ensuring that the preparation for discharge and care in the home is as complete as possible. Follow-up contact from the BMT team could be a means to increase the caregiver's feeling of security. The importance of these interventions was emphasized in the focus group studies of caregivers conducted by Stetz et al. 15 and Compton et al. 16 Two coping variables that were associated with higher levels of emotional distress were the use of avoidance coping and active coping; however, the impact of avoidance was consistently stronger (Tables 4 and 5 ). The literature relative to various populations points to the fact that the use of avoidance to cope with stress only seems to increase the level of distress. In the case of BMT, which is largely out of the individual's control, the use of active coping to attempt to change the situation may also serve to increase the individual's sense of frustration and hopelessness, as there is little change that they can actually effect; this could also result in feelings of guilt for some individuals.
Given the percent of the total variance accounted for in the regression analyses by the variables in the theoretical model, and the significance of the correlation of most variables with emotional distress as the measure of adaptation, the model could provide a foundation for assessing the potential vulnerability of caregivers. This prospective study focused on the most acute and critical phase of the transplant trajectory and included data from defined points in time. On the basis of the theoretical premise that coping is a process, 24 adjustment during this early time period can be considered an important influence on long-term adaptation. The importance of the adaptation of family caregivers is often overlooked in our concern for the very survival of the recipient, but there are few recipients who are not part of a family that is affected by this experience, and a family that in turn affects the wellbeing of the recipient. Therefore, negative adaptation of the caregiver is likely to jeopardize the recovery of the recipient and the well-being of the entire family.
